Abstract Food insecurity has been linked to high-risk sexual behavior in sub-Saharan Africa, but there are limited data on these links among people living with HIV/AIDS, and on the mechanisms for how food insecurity predisposes individuals to risky sexual practices. We undertook a series of in-depth open-ended interviews with 41 individuals living with HIV/AIDS to understand the impact of food insecurity on sexual-risk behaviors. Participants were recruited from the Immune Suppression Clinic at the Mbarara University of Science and Technology in Mbarara, Uganda. Interviews were recorded, transcribed verbatim, translated, and coded following the strategy of grounded theory. Four major themes emerged from the interview data: the relationship between food insecurity and transactional sex for women; the impact of a husband's death from HIV on worsening food insecurity among women and children; the impact of food insecurity on control over condom use, and the relationship between food insecurity and staying in violent/abusive relationships. Food insecurity led to increased sexual vulnerability among women. Women were often compelled to engage in transactional sex or remain in violent or abusive relationships due to their reliance on men in their communities to provide food for themselves and their children. There is an urgent need to prioritize food security programs for women living with HIV/AIDS and address broader gender-based inequities that are propelling women to engage in risky sexual behaviors based on hunger. Such interventions will play an important role in improving the health and wellbeing of people living with HIV/AIDS, and preventing HIV transmission.
Introduction
Food insecurity, defined as having uncertain or limited availability of nutritionally adequate or safe food or the inability to procure food in socially acceptable ways [1] , is an important public policy issue in many settings in subSaharan Africa, and is a leading cause of morbidity and mortality [2] . The HIV/AIDS epidemic in Africa has further undermined food security among populations already vulnerable through drought and poverty by creating additional pressures on food production and distribution systems [3] . HIV/AIDS has negatively affected individuals' and communities' ability to produce and harvest food [4, 5] . In addition, food insecurity and malnutrition can increase the risk of HIV infection following exposure, and accelerate progression to AIDS and death among those infected [6] [7] [8] . Recently, the linkage between food insecurity and sexual risk in sub-Saharan Africa has been examined with the aim of supporting the integration of food and HIV/AIDS programming activities where possible [9, 10] .
Food insecurity has been postulated as an important cause of sexual risk-taking, particularly among women living in poverty [11] [12] [13] [14] . Some studies have examined the relationship between poverty and sex exchange, coerced sex, and inconsistent condom use [15, 16] , but few have examined the specific impact of food insecurity on these behaviors. In Nigeria, female sex workers identified poverty and lack of food as conditions that led them to initiate sex work [17] . In a large population-based study from Botswana and Swaziland, food insecurity was associated with inconsistent condom use with a non-primary partner, sex exchange, intergenerational sex, and lack of control in sexual relationships [18] .
Age-disparate transactional sex has contributed to the increasing rates of HIV-infection among young women in Africa. Ethnographic research suggests that these transactional sexual relationships help shape women's identities in the context of severe poverty [19] . A study in Tanzania among young people highlighted that transactional sex was commonplace, but that there were gender differences in the motivations for pursuing such activities: men were primarily sexually motivated and women were primarily economically motivated. In addition, women's economic reliance on male sexual partners limits their ability to negotiate safer sexual practices within these transactional sexual relationships [16] . In view of recent evidence that declining rates of HIV in Sub-Saharan Africa are largely seen among the more economically advantaged populations and that HIV threatens to become a disease of the poor, it is particularly important to better understand the ways in which food insecurity and economic disadvantage contribute to HIV transmission dynamics in Uganda and elsewhere in sub-Saharan Africa [20] .
Little is known about the specific mechanisms through which food insecurity leads to risky sexual practices in subSaharan Africa, and there are almost no data on how food insecurity impacts sexual practices among HIV-infected individuals. Qualitative research provides an opportunity to gather context-specific data regarding individuals' lived experience, particularly with respect to sensitive and personal topics such as sexual risk-taking. We undertook this qualitative study to understand in context the mechanisms relating food insecurity and sexual risk-taking including transactional sex, primary partner violence, and condom control among women and men living with HIV/AIDS in Uganda.
Methods

Population and Sample
We conducted in-depth interviews in August and September 2007 with 41 people living with HIV/AIDS. All participants attended the Immune Suppression (ISS) Clinic in Mbarara, Uganda, which serves as a regional distribution point for free antiretrovirals (ARVs) and draws a largely rural population. Participants were recruited from among ISS Clinic patients who came to the clinic to pick up their monthly supply of ARVs or to receive medical treatment. Participants were selected through purposive sampling methods, based on sex and age-group distribution to ensure that a range of perspectives were represented [21] . Clinic staff, familiar with the personal histories of clinic patients referred potential participants to the investigators. All participants provided written informed consent. Participants received compensation for their time in the form of money to cover the cost of travel to and from clinic. Sample size was determined by theoretical saturation where new categories of concepts no longer emerged.
Data Collection
Thirty-five of the semi-structured interviews were conducted in English and Runyankole, the main regional language, by one of the study investigators in conjunction with a trained interviewer and interpreter. Six interviews were conducted completely in Runyankole by the trained interviewer alone. Interviews lasted from 30 min to 2 h, and took place in a private room in the clinic. Interviews were conducted using an interview guide that included semistructured and open-ended questions, followed by probes based on initial responses. Probes were designed to further elicit details and examples pertaining to impacts of food insecurity on health-related behaviors, including sexual practices. The interview guide contained questions on family food security, strategies adopted to secure food, impacts of food insecurity on health-seeking behavior and adherence, gender dynamics in terms of procurement and distribution of household food, and associations between food insecurity and sexual risk-taking. When relevant, participants were asked to describe in detail the mechanisms by which food insecurity could contribute to risky sexual practices and exacerbate gender power imbalances.
Data Analysis
All interviews were digitally recorded, translated from Runyankole into English, transcribed verbatim, and analyzed using the strategy of open and axial coding [22] . This process involved reviewing, comparing, labeling, and categorizing the data, and putting these findings together by making connections between categories according to a coding strategy that involved conditions, context, interactions, and consequences. An initial review of the interviews was conducted by two of the study investigators, who identified repeated observations in the data and collated those into major themes, each having a number of secondary related themes. A third investigator then reviewed the transcripts and all three investigators resolved coding differences through discussion and debate. In this paper we focus primarily on the relationship between food insecurity and sexual risk-taking and use selected quotations to illustrate key points. Peer debriefing was conducted to ensure trustworthiness of the data [23] . All study procedures received approval from both the University of California San Francisco Committee on Human Research, the Uganda National Council on Science and Technology, and the Mbarara University of Science and Technology (MUST) Institutional Review Board.
Results
Twenty-five women and 16 men were interviewed for the study. They ranged in age from 24 to 57, with a mean age of 37 for the women and 40 for the men. Thirty were on antiretroviral therapy (ART), and 11 had not yet initiated ART. Most earned their livelihoods through gardening and farming, and some also sold goods or ran small shops.
Four major themes emerged regarding the impact of food insecurity on sexual risk-taking. First, food insecurity directly contributed to women's decision to engage in transactional sex for food, or for money to buy food. Second, widows were at increased risk of both food insecurity and being approached for transactional sex. Third, food insecurity undermined women's ability to assert control over condom use, even in primary relationships. Fourth, food insecurity was a barrier for women in abusive relationships, particularly among those who were considering leaving their partners.
Food Insecurity as a Basis for Transactional Sex
Many participants reported that they knew women who had exchanged sex for food or other subsistence goods, and several participants discussed their personal experiences with such offers of exchange. Women acknowledged having received multiple such requests from men. ''I know they're doing it not because they like it but because they don't have much of a choice,'' said a 34-year-old woman who was separated from her husband and lived with her parents. ''Especially these days a lot of women don't have anything to eat, so they decide to do some prostitution to earn some money.'' According to a 35-year-old widow who makes and sells baskets in an effort to support her three children:
Yes, truly it happens to a lot of women. I've thought about it myself. Most of the time, when I'm desperate for something to eat, something to drink…And then the devil tempts you, and then you see a man, and he's there and you ask yourself, 'If I slept with him, couldn't I get 10,000 shillings [approximately $5.00 US] to buy maybe a sack of charcoal?'
Another widow, a 34-year-old with five children, described how the need to alleviate her family's hunger routinely tempted her to give into men who approach her for sex exchange:
Well it [consideration of having sex in exchange for food] has happened to me a number of times, it usually happens when my children are very, very hungry and I have no food and there is no money. And something tells me, 'Why am I rejecting the men, after all, I would be able to feed my children'… Male participants also understood that lack of sufficient food could lead to transactional sex outside of primary relationships, as a male farmer supporting a 12-person household indicated:
Women who stay in town slum areas, the only thing they benefit from a man is making sure that their day has ended and they are provided for. That is, the women have sex with you so that they get something to drink or eat and that is it…If you decide to find a woman at her one-roomed house then you are responsible for providing for her in exchange for sex.
Both women and men distinguished between women who exchanged sex for food and other goods from ''prostitutes,'' although the distinction was not always consistent and clear. While sexual relationships with nonprimary partners that included some expectation of material help were reported to be frequent, women who were labeled ''prostitutes'' were generally those who gathered in bars and other urban settings specifically to seek one-time customers. The quote below by a 31-yearold married mother of two who ran a small hotel suggests that those who exchanged sex in bars and urban areas for money were vulnerable to doing so because of food insecurity:
Most of the girls who work in bars or in town, and they don't have something to have for supper that day, so they decide to sell their bodies for food.
Husbands' Death, Women's and Children's Food Insecurity, and Exchanging Sex for Food Some participants reported that women were especially vulnerable after the death of a husband or primary male partner, an event that could deprive them of access to food through loss of income, property, and other resources. Widows were often approached for sex in exchange for food and other subsistence goods shortly after the death of their spouse. For example, a 30-year-old male farmer with four children, explained how men in the community propositioned women following the death of a spouse:
Some act as only human beings would do and genuinely want to help out with the children, but for most they are usually more interested in helping these women with their children in exchange for sex. The motives of these women, they are looking for means of survival. Most of these women know that whatever man they give into, will at least give them something in exchange for sex.
Single women with children were specifically targeted for sex exchange following the death of a husband. This occurred even if they divulged their HIV status as a deterrent. As described by a 37-year-old widow with four children:
There are very many men who have approached me for sex, because most of them, when they see a single mother with many children, they think the mother will not be able to take care of the children, so they approach the woman…Even when she shows them her letters or documents about her HIV status, they're not scared. They still insist.
According to participants of both sexes, men who provided food and material support to women following the death of a spouse sometimes had an ulterior motive to take over the woman's property. One woman, 40, who was separated from her husband and had returned to her father's home, highlighted these concerns:
I know it happens to a lot of people…A woman had a husband who had HIV, the husband died. But then she meets another man who promises to take care of her children, but the man is not interested in taking care of her children. He's just interested in taking over the property that the husband left her.
On the other hand, participants also reported that when widows were left with land following the death of their husband, this could lead to increased food security and help to alleviate the need to engage in sexual relationships for food and other goods. ''I know only one woman whose husband died and left her with some cows so she's the only one who has not resorted to that [exchange sex for food],'' said a 34-year-old widow with five children. A man with two wives and six children to support also suggested that, when women were left with land and farm animals, they were protected from needing to engage in transactional sex:
There are some who do not have to do prostitution because their husbands may have died and left them well provided for with land, domestic animals, and if the woman plans for this property very well without getting another man-because another man will be interested in just spending her things-then she should be able to look after the children without any trouble.
According to several participants, the knowledge that a woman's husband died of HIV and that she herself might be HIV-positive did not always discourage men from offering food in exchange for sex. In other cases, some women were reluctant to discuss their HIV status with a new sexual partner because of their need to feed their children. The following quotes from two young, married women illustrate these points:
The men are from our village, so they're aware of her situation, I don't think she really tells them she has HIV, that she confirms to them. Because she has children, and they must eat, and they must be clothed, and they must go to school.
Like now that I'm here, there's not many people who know I have HIV. It's between me and my doctor, it's our secret. And for some of these women, they usually get married immediately after their husbands die without going for a check-up, so you can't know if they're sick or not…For most of these women, it's their secret, and you can't tell whether they have HIV or if they don't.
Food Insecurity and Control over Condom Use
A key theme in the interviews was that women with primary partners often lacked control over sexual relationships because of dependence on their male partners for food and other resources. The need to access food not only made it difficult for women to control the timing of sex, but also compromised their ability to assert control over condom use within these partnerships. In some cases, primary male sexual partners were reported to directly withhold food as a means of controlling the circumstance under which sex would occur. Women could also be threatened with violence if they insisted on condom use. These issues related to sexual control and condom use were illustrated by a 44-year-old woman whose husband died of AIDS and left her with four children to support:
If I'd insisted on condoms he would have been angry and would have beaten me, maybe. And the times I would really refuse to have sex with him, he would refuse to bring food and refuse to take care of the children. I tried it like two times, and both occasions he didn't bring home any food, he would go and spend the day elsewhere.
Certain norms pertaining to the roles of men and women within partnerships prevented some women, and particularly young women, from successfully negotiating condom use within their marriages or primary sexual relationships. According to a 34-year-old widow with five children between the ages of four and 16:
In our culture it's not acceptable that a woman should argue with the man, the word of the man is law, if you refuse to obey, you're chased from your husband's place. I tried to tell him about using condoms in a playful way, and I saw that it really put him out of sorts, he was very furious…In our culture, the woman is like the man's property, you do what the man says, he either commands you to eat, or not to eat. At that time, I was very young, and I didn't really have any way of being able to earn myself some money.
Women who tried to incorporate safe sexual practices at times encountered unsupportive male sexual partners and found themselves threatened with losing the security of the relationship, including access to food, if they insisted on condom use. Another 34-year-old widow, who was caring for her three children and three step-children, told of a friend whose husband tested positive for HIV and still refused to wear a condom:
He said it was painful with a condom. She didn't want to have live sex [sex without a condom] with him, but he threatened to divorce her if she didn't. He decided to see other women who were giving him live sex. So she decided to sleep with her husband without a condom since her children's future was at stake.
Since food insecurity often compromised a woman's ability to negotiate condom use and led to transactional sex as a survival tool, participants further described the context under which these transactions occurred to help explain HIV transmission dynamics. A few participants suggested that ''housewives'' or ''mistresses'' would not be able to insist on condoms because they did not have the skills to negotiate their use, unlike ''prostitutes'' reported to possess such skills. The quote below by one man demonstrates this distinction:
The ones who insist on using condoms are mostly prostitutes. But these housewives, few can demand condoms, compared with prostitutes…They are shy. They are not professionals on the job. Prostitutes sell sex, they encounter different people, that's why they need to demand condoms. But housewives of ours, few can demand condoms.
On the other hand, some women interviewed were able to successfully negotiate condom use with their partners or refuse to have sex without them. As stated by a woman who often used condoms with her husband: ''Sometimes my husband insists that he doesn't want to use a condom. When I say no, we just go to sleep.'' Clinic staff or support from other women helped empower women to insist on condom Several female and male participants discussed how women remained in abusive relationships because of their dependence on their male partners for food. One woman who lived with her parents and worked as a volunteer HIV educator explained how women stayed in abusive relationships because of a lack of other survival options, particularly when they had children to support:
They decide to stay with their husbands no matter how badly they're being treated, because their husbands are providing some food. What happens for some of the people I know is that the women are stuck in these relationships or stay with their husbands because they have children, and most of the time, the man, even if they're not providing much in terms of food, even if they bring a bunch of matoke [a traditional Ugandan food made from mashed, unripe bananas] without sauce, the women are happy to stay there. Because they're scared to go other places, because there they wouldn't even be getting the bunch of matoke…. the women, especially if they have children, don't have a choice.
The quote below, from a 46-year-old farmer and father of five, underscores the importance of providing women with sustainable options for food and economic security so that they do not need remain in abusive relationships to ensure the well-being of their children. It also highlights that dependence on male partners for food is most pronounced during the dry season, when food can be scarce [3] :
It usually happens to women who really do not have where to turn to for they know that even if they left, they would not be going to a better situation. There are also some other women that do not leave their abusive husbands if they have children. I am talking about their general welfare and more so about food, especially during the dry season, when there is no matoke.
The need to stay in abusive relationships for food and shelter was compounded when there was no other family nearby, as illustrated by the situation of a 32-year-old married woman with 5 children:
Sometimes we use condoms, but sometimes my husband insists, and when he insists, I have no choice, we have to have live sex. It's just so as to make sure he doesn't disturb me and I can stay with my children [participant begins crying]. And I don't have parents I can go to if the situation really becomes bad… Sometimes when I refuse he makes me sleep outside the house and therefore I have no choice but to give in, since I cannot go back home. For I do not have parents there, and yet I have only one brother who also stays very far away.
Discussion
Our findings indicate that there is a close relationship between food insecurity and risky sexual practices among women living with HIV in rural Uganda. To address this relationship, the gendered norms that facilitate or constrain access to sources of food must be considered [20, 24, 25] . As HIV continues to disproportionately affect women globally, research has shifted from a focus on individual risk-taking behaviors to socioeconomic and gender disparities that put women at risk for HIV [26] [27] [28] . Prior research has suggested that women's access to land, food, and legal protections are inextricably linked to HIV vulnerability [29] .
In this study, we provide evidence of several mechanisms through which food insecurity exacerbates the difficulties HIV-infected women in sub-Saharan Africa face in maintaining safe sexual practices. Women who were food insecure, and in particular those who were recently widowed or who were raising children on their own, were routinely solicited for sex by men in their communities. Women who did not have access to land or consistent food sources were more vulnerable to engaging in sexual transactions to alleviate their own hunger and that of their children. Women who were dependent on their primary partners for food had little negotiating power to insist on condom use within their sexual relationships. We also found a clear relationship between women's food insecurity and remaining in an abusive relationship; women continued to expose themselves to physical and psychological risk out of fear that they would lose access to food and land for food production. As is the case in other parts of the world, women in Uganda often have difficulty leaving violent relationships as a result of either unreliable social safety nets or lack of economic opportunities for women and children. Some programs in Uganda have demonstrated success in poverty alleviation using microcredit as part of the social safety net; however, these programs remain unavailable to the vast majority of women in Uganda. In addition to expanding microcredit programs for women, integration of gender-based violence and HIV prevention programs for men are critical to reduce HIV transmission and gender disparities [30] .
While many women in parts of sub-Saharan Africa, including Uganda, typically lack control over food sources and own very little land, they are nonetheless responsible for the majority of food production and agricultural labor [29] . Women are at risk of losing access to land and other resources through divorce or widowhood, exacerbating their already precarious economic situation [29] . The Ugandan women's movement had some success at advocating for women's land rights in the 1998 Land Act and some positive changes were made, particularly involving the legalization of land purchase by women [31] . However, the realization of these rights has lagged, in part, due to poor infrastructure support for women to access legal services and adjudicate land disputes [29] . In addition, customary land tenure systems and lack of economic resources may present additional barriers for women to access the legal system to support their rights to land [31] . Thus, in addition to women's legal protection to the land they live and farm, community-based activities that promote knowledge regarding these legal rights and how to access the law in land-related conflicts must also be included in local public health programs. Guaranteeing women's access to land titles will help ensure that they are not evicted from their land following the loss of a spouse and will provide them with support to leave abusive relationships [32] .
The link between gender inequity and food insecurity reflects wider social and economic inequities, including women's lack of security over familial assets [33, 34] . To reduce the burden of HIV infection in African settings, health policymakers need to ensure that women's access to food and land for food production is a public health priority [35] . The implementation of food support programs, with a particular focus targeting households headed by single and widowed women and those with children, must become an integral component of the national HIV prevention strategy in order to alleviate some of the tough choices women confront in their sexual decision-making [32] .
Implementing and expanding microcredit programs for women will help to address gender and socioeconomic inequalities. These programs help to strengthen economic bonds among women in order to help reduce women's reliance on male partners for access to food and means of food production [36, 37] . In addition, expanding educational opportunities for women and girls will provide improved employment opportunities for women and may decrease risky sexual practices both of which may ultimately improve gender power imbalances. In general, multi-level interventions that simultaneously target men, women, village leaders, and service providers are likely to be most effective [38] . These interventions should address structural barriers to food security, including discriminatory cultural and social practices, and should incorporate legal and policy reforms to promote women's rights [39] .
There are several limitations in this study. Within Uganda and other parts of sub-Saharan Africa, populations are highly heterogeneous, and thus our findings may not generalize to other settings. The relationship and specific mechanisms through which food insecurity may play a role in HIV vulnerability must therefore be regarded as a priority for future research in other low-resource settings. Our sample included only HIV-positive individuals. It is therefore difficult to determine whether food insecurity preceded or followed HIV-infection, and the extent to which similar mechanisms would be found in HIV-negative populations. Other research, however, has documented links between food insecurity and lack of control over sexual decision-making and transactional sex among both HIV-negative and HIV-positive samples [17, 18] . In addition, some of the quotes referenced the behavior of others, rather than providing first-person accounts of experiences. While this may limit the veracity of the reports, discussing sensitive personal information in the third person is a common cultural practice in the study population, and findings are also supported by personal vignettes. Finally, sexual relationships are complex and likely more nuanced than reported here, yet the extent to which food insecurity was emphasized as an impediment to safe sexual practices among our informants was striking.
Conclusion
This study provides evidence of several mechanisms through which food insecurity led women to engage in risky sexual practices. Hunger often formed the basis for sexual transactions between men and women, and made it difficult for women to insist on condom use. Sex under these conditions was inextricably linked to gendered power relations that increased women's vulnerability to violence, coercion and conditions facilitating HIV transmission. Implementing programs and policies that minimize women's reliance on men for food security by ensuring their access to food and land for food production will likely help reduce the spread of HIV, support women's sexual health, and sustain the overall well-being, of women, men, and their children.
